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ASEF/}-7 |. Main Carbon Emission Sources in Shipbuilding Process

I-1 Definition of Carbon Emission

Greenhouse gases and other carbon emissions that cause the greenhouse effect,
including CO,, CO, CH,, etc;

Narrow Sense

NOX, SOx; Also including PM, black carbon and VOCs that included in the Final
Broad Sense
Report of Fourth IMO GHG Study

Currently known: CO,. CO. CH,. VOCs. PM.

Definition for Need for further discussion: Development of the definition and scope of carbon

Shlprl|dlng IndUStry emission sources applicable to the shipbuilding industry
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I-2 Direct Emission of Ship Construction Process

Component
Processing

Direct Emission

of Ship

Construction

Process ..
Transportation,
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I-2 Direct Emission of Ship Construction Process-----Welding Process

Carbon Emission
Sources from
Welding Process

Gas shielded welding

e

Emission during

Welding
Operation
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I-2 Direct Emission of Ship Construction Process-----Painting Process

Coating Material

Carbon Emission

Sources from Eg
Painting Process
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ASEFﬁ I. Main Carbon Emission Sources in Shipbuilding Process

I-3 Indirect Emission of Ship Construction Process-----Electrical Power Consumption

I Processing workshop 11.38% 11.07%
[ ] Sectional workshop

I Berth 3.21%

Dock 1.34%
I Assembly Workshop

Painting Workshop

[ Air Compressor Room

B Gantry Crane

I Nonproductive Consumption
I Transmission Loss

7.24%

6.83%

28.65%

18.45%

- 9.41% 2.43% -
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ASEF/? I1. Application Technology & Equipment of Emission Reduction in
™ D Shipbuilding Process

11-1 Technology and Application of Solar Energy, Wind Energy, Tidal Energy

Photovoltaic Power Supplement large power consumption of shipyards
Generation System

Wind Power Use of sufficient and continuous wind energy along the river
CENTEEN LA B banks and coasts

Tidal Power Utilizition of the potential energy generated by the water level
CENEENLES B difference of tidal fluctuation
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ASEF/y I1. Application Technology & Equipment of Emission Reduction in
—— Shipbuilding Process

11-2 Alternative Fuel and Exhaust Heat Recovery Technology

LNG

Electrical Transport Vehicles

Distillate Oil Clsan Power Bio-diesel Vehicles

Bio-diesel

| Oil
Alternative Fuel

Hydrogen

Methanol-fueled Vehicles

Exhaust Heat Recovery and
Power Generation System

Exhaust Heat Boiler and Power Generation

System

Combined Cooling, Heating
and Power (CCHP)
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ASEF/? I1. Application Technology & Equipment of Emission Reduction in
™ D Shipbuilding Process

11-3 High Efficient Welding Technology & Equipment

Low toxicity;
Less smoke;

Welding Green Materials

Less environmental pollution;
High welding efficiency

Laser welding;

Welding Process Optimization EESZgeUi{ gl

Friction stir welding;

At present: local ventilation and

comprehensive ventilation;
Harmful Gas Treatment _ .
In the future: small, flexible and low-energy

mobile treatment equipment
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ASEF/? I1. Application Technology & Equipment of Emission Reduction in
™ D Shipbuilding Process

11-3 High Efficient Welding Technology & Equipment

Intelligent Welding Test Laser Welding Intelligent Welding
Verification Platform Production Line
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ASEF/-/—"? I1. Application Technology & Equipment of Emission Reduction in

\ o - Shipbuilding Process
11-4 VOCs Emission Reduction . . .
Control Technology in Painting Environmental Protection Coating
Process

High solid composition epoxy coatings, solventless coatings, water-borne
coatings, low surface energy antifouling coatings

Coating Surface Treatment Technology

VOCs Metallic surface treatment, laser derusting, low pressure fine atomization
Emission technology, luction dedusting cleaning

Reduction
Control in
Painting

Green Production Technology of Painting Workshop

Blasting-sand robot , environmental monitoring system for painting
workshop

Coating Emission Control Technology and Equipment

Spraying-paint robot for VOCs reduction, electrostatic spraying technology,
environmental monitoring technology for outfield painting
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ASEF/? I1. Application Technology & Equipment of Emission Reduction in
N D Shipbuilding Process

11-4 VOCs Emission Reduction Control Technology in Painting Process
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ASEF/7 I1. Application Technology & Equipment of Emission Reduction in

- ) Shipbuilding Process
11-5 Intelligent Energy Management and Control System
Data Acquisition -1 Steel Processing |~
Device Air Compressor
4 :
Units
Energy Painting Workshop
Management
Controller Cutting Machines
Central Local Monitoring | > | o K€Y < | Group Assembly | %I Key 4
SySt em Process Equimpment
Welding
Equipment
Cloud Monitoring Dock
Platform
Lifting &
| Transportation
Off-line v \ Berth J Machinery

Simulation
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ASEF/? I1. Application Technology & Equipment of Emission Reduction in
™ D Shipbuilding Process

11-5 Intelligent Energy Management and Control System

Intelligent Energy Management
and Control System Panel

Intelligent Processing Line Intelligent Cutting Machine
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ASEF/7 [11. Preliminary Development Plan of Carbon Neutrality in
~— ™™™ Shipbuilding Industry

I11-1 Development Timeline of Carbon Neutrality in Shipbuilding Industry

1 ] 1 | 1 | 1 |

Elimination of high emissio equipment
Introdu cing new technology

Assessment of emission reductioM\effect

—] : . Large scale applicdtion of innovative technology

+ Near zero emission a2¢ghieved

‘ Carbon neutrality achieved
V¢rification of carbon emission sources .

1 Develbdping negative emission technology
Edtablish emission inventory i

Ciean and zero-carbon energy |

Energy saving and emission redyction technoldgy

IF'nprove existing energy efficiency

Carbon Emission Quantity

Phase I :Phase II Phase 11 Phase IV

T t T
2020 2030 2035 2040

Year



Active Shipbuilding Experts’ Federation

ASEF/7 [11. Preliminary Development Plan of Carbon Neutrality in
~— ™™™ Shipbuilding Industry

111-2 Key Technology of Carbon Neutrality in Shipbuilding Industry

1. Carbon emission accounting and management technology of shipbuilding industry
Including development of carbon emission calculation technology, construction of carbon emission accounting system,

and technology of intelligent energy consumption management system for the whole industrial chain of shipbuilding
industry.

2. Fuel and energy saving & emission reduction device & technology
Including alternative fuel and zero carbon fuel (such as LNG in transition period, and future fuels such as hydrogen,

ammonia, biomass), new energy (such as heat pump, solar energy, tidal energy), combustion equipment optimization
technology (such as boiler combustion chamber optimization, electronic timing injection), and low grade heat source
recovery and utilization technology of exhaust heat.

3. Carbon capture, utilization and storage (CCUS) technology

CCUS is the only theoretically feasible technology to achieve large-scale low-carbon utilization of fossil energy,
including carbon dioxide capture, storage and conversion directly for various carbon emission sources of
shipbuilding industry, and the low-cost commercial operation mode of this process.
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